
est possible de lire ce qu'ils ont ecrit et meme de le lire avec plaisir. 
II y a un bon index, et mon seul regret, c'est que le directeur de cette 

publication n'ait point songe a faire indiquer pour chaque personnalit6 
les notices deja parues, soit dans la Biographie nationale, soit dans 
la Biographie academique. I1 eut ete facile de le faire tres brieve- 
ment et cela eut augmente considerablement la valeur pratique de ce 
manuel. 

L'Academie fut fondee par MARIE-THARESE en 1772, mais la pericde 
de creation n'a qu'un interet de curiosite. Ce livre se rapporte donc 
essentiellement au xixe siecle ou plus exactement a la periode seculaire 

qui s'acheve en ce moment, mais il nous offre un guide excellent pour 
l'etude de la pensee scientifique en Belgique durant cette periode. 

G. S. 

Mrs. Ingeborg Hammer-Jensen. - Die iilteste Alchemie, 159 p. (Danish 
Academy of Sciences.) Copenhagen, 1921. 

In the year 1916, there appeared a short report (1), entitled Deux 

papyrus a contenu d'ordre chinzique by Mrs. INGEBORG HAMMER-JENSEN, 
of whom VON LIPPMANN speaks (2) as author of notable philologic works, 
among others on the Physics of PLATO and on Aristotelian Meteorology. 

The reviewer, not having the early paper in hand, yet judges from 
VON LIPPMANN'S quotations that the present little book is a represent- 
ation and enlargement of certain rather revolutionary views presented 
at that time, which may be listed as follows: 

1. The author still maintains, against the objections presented in 
VON LIPPMANN'S paper, that BERTHELOT'S idea, and the commonly 

accepted belief, that alchemy was practised in the Egyptian temples 
and by Egyptian priests, is untenable. 

2. The decree of DIOCLETIAN, expelling the alchemists from Egypt, 
could not have been issued. 

3. The Leyden papyrus X and the Stockholm papyrus have nothing 
to do with alchemy. 

4. The recipes of the papyri could not have succeeded. 
5. Ihe first authentic writers - from ZOSIMOS, onward - show 

Gnostic and Neoplatonic influence but no trace of Egyptian origin. 
The conclusion of the author is that alchemy may be assumed to 

have begun in, or about, the fifth century of our era and under purely 
Christian influence. 

(1) In the Bulletin de l'Academie des Sciences de Danemark, p. 279-302, 1916; 
Isis, IV, 398. 

(2) In his review of this paper, in the Chem. Zeit., p. 589, 1917. 
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Since BERTHELOT published his Origines de I'Alchimie in 1885, each 

fresh contribution to the history of alchemy has brought about a 
clearer understanding of the whole matter. Especially welcome there- 
fore is this newest addition from one well versed in classical lore 

As new light is thrown on the ancient mystery, it is found that some 
of BERTHELOT' s early conceptions need revision, for he was the pioneer 
hewing his way thru masses of forgotten alchemistic manuscripts in 
the libraries. But in general his judgment was sound; and the world 
will not forget, in spite of the diatribes of VON LIPPMANN and his 

scarcely substantiated claims against BERTHELOT' s incompetence, that 
without the wealth of translations which the great Frenchman has left 
us we would still be in darkness in regard to this fascinating subject. 

It is therefore pleasant to see that both voN LIPPMANN and our author 
most subtly compliment BERTHELOT by quoting him freely, showing 
that it is to him our thanks are due for the output of these more 
recent investigators whose writings we welcome as pregnant additions 
to the history of alchemy, whether the theses postulated are accep- 
table or not. 

Our author has made a minute study of those alchemistic writings 
which may be called the first authentic, from ZOSIMOS to STEPHANOS 
from the fifth to the seventh century; and in these she discovers 
influences purely Christian. With this conclusion, which BERTHELOT 
had foretold, we will all be in complete agreement. The statement 
is that the first writers belonged to the Gnostic sect - that sect 
whose ideal, the Tvuotg, was the discovery of the chemistry of nature, 
how all things have been made; to gain the power of the angels by 
following the method of God, or of nature - but always necessarily 
on the Gnostic theory that all kinds of matter have resulted from the 

mixing (1) of the two opposed elements, fire and water (2). " Origin- 
ally the first elements were fire and water. It is from the joining 
of fire and water and from their combination, that many metals have 
been formed, as well as trees and stones (3). ) The alchemistic 
invention of distillation led to the identification of fire with sulphur 
and water with mercury, which terms were later translated by the 
Christian monks into body, soul and spirit. 

There is perhaps an unconscious assumption on the part of the 
author of certain attributes, inseparable from the idea of alchemy 
and essential to it: - its connection with magic and mystery and the 
element of conscious deception. Since all such attributes are quite 

(1) XUPLEia, from which the author derives the word chemistry. 
(2) v. BERTHELOT, Collection des Anciens Alchimistes grecs, III, XVII, 2. 

(3) BERTHELOT, La Chimie au Moyen Age, t. III, p. 121. 
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wanting from the Leyden and Stockholm papyri, the latter can have 

nothing to do with alchemy. And since these elements appear first 
in a literature which is wholly under Gnostic and Neoplatonic influ- 

ence, alchemy so conceived and defined shows no Egyptian origin 
whatever. 

It is now only a few years - such a very few years - since the 
reviewer was called upon to give an estimate of a delightful book by 
a noted scientist, who actually conceived of the history of alchemy as 

covering the activities and publications of those ( pseudo-alchemists )) 

who, in the middle ages and in Western Europe, sought the (( pot of 

gold ,) at the foot of the ever vanishing rainbow ! In this case, the 

only error was in the definition of alchemy; - but a definition which 
involves centuries of history is certainly worthy of serious conside- 
ration. 

The question whether the beginning of alchemy should be placed 
in the xiith or the vth century is purely a matter of the definition 

upon which we may agree. If we conceive of alchemy as a Western 

European vagary, our history begins with the xIIth or xivth 

century; if we conceive of alchemy as Egyptian but involved in magic 
and mysticism, directed by a systematic theory of nature, our history 
dates from (possibly) the vth century. Both conceptions of the oldest 

alchemy seem inadequate. BERTHELOT has pointed out and VON LIPP- 

MANN has shown very clearly that so complex a system as the accom- 

plished union of an art and a theory can not have been suddenly 
produced. In all such cases, the simplest, which is the art, comes 
first and upon it, in the course of time, some theory may be con- 

structed; or with it or to it some theory already formed may be inter- 
woven or adapted. 

In order to make this clear, let us restate the accepted sequence of 
events which led up to that condition which Mrs. HAMMER-JENSEN is 

stressing. 
VON LIPPMANN states that there are specific references to the industry 

of color-imitation of the noble metals, carried on in the Egyptian 
temples by employees of the priests, working in shops inaccessible to 
the laymen. The recipes of the papyri openly confess the purpose of 
imitation and the most successful of these recipes are recommended as 
trade-secrets worthy of preservation. The fact that the recipes for 

metal-coloring occur along with recipes for the older act of dyeing and 
for mordants and that the very salts used for mordants were successfully 
used in coloring metals shows the origin of the newer art (1). Such 

recipes, originally transmitted by word of mouth, from father to son, 

(1) V. Science Monthly, p. 530, 1918; Isis, III, 129. 
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were later (1) inscribed on styli in the temple work-shops. So far, 
alchemy existed in its simple form as an art, having no theoretical or 
scientific background, its literature only a collection of shop-recipes. 
But as it attracted more and more attention, it was necessary to guard 
its secrets against the vulgar and there is evidence that a mystic ritual 
was developed and that a modified system of Platonic philosophy was 

adopted to defend the art and to transform the naive process of imita- 
tion into one claiming to be transmutation. The metal was the (( body )) 

(cu6Aa) whose whole character was determined by the (( spirit)) or 
(( fire )) which was the color. The rveO!ua is the essence or quintessence 
in comparison with which the metal earth-body counts as nil. This 
Greek philosophical development probably occurred about the IInd 
century and the literature which follows, even to the middle ages, 
shows the recipes of the papyri as the origin of discussion but the 

philosophy or theory as the cause. Immediately comes DEMOCRITUS 

placing the recipes for metals and those for dyeing in juxtaposition, 
as in the Leyden papyrus, but also presenting for the first time 

argument and defense. The nonsense of magic, philosophy and mys- 
ticism had already entered into the art but as yet under no Christian 
influence. Granted that this system of applied philosophy was deve- 

loped rather rapidly, we can visualize as its quite natural results 
events which are said to have happened - the interference of Rome in 
293 as soon as the foolish claim of actual transmutation compelled 
official recognition (2); the atstruction of the work-shops; the flight 
of the artizans, taking with them the recipes in which alone they were 
interested; then in the Ivth century, the destruction of the Greek 
culture; a second dispersion, this time of the philosophers, transmit- 

ting to the Alexandrian Christians and (later) to the Syrian and 
Arabian compilers the philosophy, magic and mysticism, in which 
alone they were interested but with them some of the (mutilated) 
recipes. Thus began those two drifts vhich BERTHELOT traces thru 
one thousand years, on the one hand the shop-recipes, handed on from 
artizan to artizan by an (( underground )) system and on the other the 

great body of manuscripts of theory and poetry, preserved by theolo- 

gians in the monasteries, such as we find in the (( Ms. St Marc )) and 
in the Collection des Anciens Alchimistes grecs of BERTHELOT. 

(1) BERTHELOT, Collection 11 (1); and Les Origines, p. 29, note 2. 

(2) BERTHELOT in Les Origines, p. 14, has quoted, from the Roman law, 
passages which indicate that the decree of DIOCLETIAN was to have been expect- 
ed, being in accord with regular Roman practice. Our author's contention 
is that since there were no alchemists before the vth century, a decree aimed 
at the Egyptians - who practised this art " would have no significance. 
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This short statement of the development of alchemy from the simple 
art serves to orient that particular period in which Mrs. HAMMER- 
JENSEN is interested and on which she is an authority - the Gnostic 
and Neoplatonic Christian period, which so stamped the literature of 
the succeeding centuries that one is tempted to exclaim with our author: 
Here true alchemy began ! 

Let us now ,onsider the claim that the recipes of the papyri (for 
making copper look like silver or gold, by bronzing with salt, alum, 
vinegar &c, if the copper is alloyed with a small portion of a noble 

metal) could never have succeeded and that therefore these recipes 
have nothing to do with alchemy. The artizans sought a product as 
like as possible to silver and gold while the alchemists (Gnostics) 
sought by the help of God to change common stuff into nobler matter. 

The reviewer must strongly dissent from the statement that the 

recipes could never have produced a silver or gold color upon copper 
or silver previously alloyed with gold. A direct answer to this ques- 
tion may be found in the practice and recipes of the modern bronzer. 
HIORNS (1) states (2) that there (( is no other metal which by the agency 
of its own compounds can be so variously and easily coloured as 

copper )). He then shows that by simple heating with iron oxide, 
made into a paste of the thickness of cream (3), copper may be colored 
a deep gold; and that a copper-tin alloy, heated with vinegar and sal 
ammoniac, by many repetitions (4). produces a yellow bronze (5); and 
that brass dipped in vinegar and heated gives a golden yellow; and 
that these bronze colors are permanent if the work is lacquered (6). 

Recipe 89 of the Leyden papyrus has to do with the preparation of 
u Sulphur water ), calcium sulphide. HIORNS uses a similar reagent: 

. The following is a most valuable solution for colouring silver goods 
Barium sulphide 5 grains 
Water 5 fluid ounces. 

This solution imparts a beautiful golden tint to silver when worked cold... 
passing thru crimson to purple... more or less iridescent ,. 

The last expression calls to mind the noted sequence of colors occur- 

(1) Metal Colouring and Bronzing, The MACMILLAN Co. 1907. 

(2) As the result of his own many experiments. It would seem that some of 
his recipes are identical or nearly so with those of the papyri. 

(3) Compare the Greek of the papyrus : , of the thickness of glue n. 
(4) Compare the Greek of the papyrus: , and do this many times ,. 
(5) Compare recipes 15, 20 and 69 of the Leyden papyrus. 
(6) Again recall the frequent repetition of the Greek Xpiatg. 
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ring in all the alchemistic writings: - black, white, yellow and 
violet (1), the latter being the acme of color, supposed endowed with 
the power of transmuting color (Eiptov) and possibly to be identified 
with the Philosophers' stone. That this violet was frequently obtained 
in iridescent form is confirmed by comparison with the modern recipes 
and by the frequent allusions in the ancient texts to a colour (( like the 
rainbow )) or (( like the peacock's tail ). HIORNS shows that copper 
alloyed with a small portion of gold (2) and dipped into a mixture of 
verdigris, blue vitriol, nitre, salt, sulphur-water and vinegar, gives a 

purple, and that this color is increased by holding over a charcoal fire, 
in true alchemistic fashion. 

PELAGIOS states, as quoted in Die Aelleste Alchemie, p. 138, that all 
transmutation was to the alchemist a production of color. If the 
converse of this proposition is also true, it would seem that there 
must have been a still older alchemy before the time of ZosIMos. 

In reviewing the argumentative portion of this book, it may be 

safely said that our author has discovered and proven that certain 
characteristics of the modern form of alchemy may be traced directly to 

Gnosticism; and in the enthusiasm of this discovery, she has been led to 

ignore certain primary tendencies which led (1st) to the fusion of the 

primitive art with Greek philosophy and (2nd) to the adoption of this 

pseudo-scientific syncretism by the Gnostics; and by ignoring these, 
she is compelled to ask us to reject much which seems quite probable 
if not certainly true. 

Her first authority, ZosIMos, shows on every page his dependence 
upon (( The Philosopher ) and other predecessors, while he attempts 
in a vague manner to explain philosophically what is to him already a 
(( lost art ,. Characteristic is such an expression as : (( Let us again 
introduce the ancients. They say that cinabar causes the whitening 
of magnesia ) (Collection, In, xxvII, i.) 

There is great need of a clear statement of the history of the 

sequence of events which led up to the union of Gnosticism with that 

colouring of metals or transmutation of metals which surely existed 
before the time of ZOSIMOS. Would that Mrs. HAMMER-JENSEN might, 
with her eminent fitness for this subject, extend her studies to this 
earlier field ! 

The most notable contribution of this book is the author's estimate 

(1) gekdvwal, XeOKWatu , Edvmwalt, ibatng. 
(2) The aidZa of the papyri. 
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of the writers, ZOSIMOS, OLYMPIODOR and STEPHANOS, the most promi- 
nent of those who tried to revive, or perhaps only to recall to their 
contemporaries, the art and teachings of alchemy, already forgotten, 
in that period from the fifth to the seventh century. This has involved 
studying with care that most forbidding portion of BERTHELOT'S 

Collection des Anciens Alchimistes grecs as well as portions of La Chi- 
mie au Moyen Age where most of us have feared to tread, with the 
result that her explanations are most enlightening. 

There are two fragments. under the name of ZosIMos, so dissimilar 
that it has seemed that no one man could have fathered both. This 
mystery is thus explained: - ZosIMos, when a young man and Gnostic 
theologian, found something in alchemy which so profoundly captivat- 
ed him by. its mystery and poetry that in his youthful exuberance he 
produced the weird allegories or (( Vision of ZosIMos )), full of the fire 
and imagination of the convert to a new religion (1). 

Again we find ZosIMos, grown wiser in his later years, the more 
mature philosopher but eager writer still, producing an extensive 
work of many parts, of which we have only the final portion, 
marked (( Q (2). In this portion occurs a letter, addressed to the 
noble lady THEOSEBIA, probably in Constantinople, who having been 
inspired to an interest in alchemy persisted in her devotion after 
ZosIMos, with his eyes open to the growing charlatanism, of which he 
warns her, had lost faith in the whole matter. 

Of the discussion concerning the KatpiKai passage it is impossible to 
speak within the limits of a review. With the text so mutilated and 
the readings so numerous (3), one can only admire the courage of the 
author in attempting an interpretation. 

OLYMPIODOR, the next historic character, is identified with the 
known Neoplatonic writer of the same name. It is explained that his 
letter (4) is evidently addressed to one in authority, probably the 
emperor JUSTINIAN, who had sought information from OLYMPIODOR in 

regard to alchemistic methods for the manufacture of gold. The 
philosopher was however of so late a date and so far removed in 
point of time from actual alchemy that the emperor could have 
received no useful knowledge of the art which indeed OLYMPIODOR 
himself did not understand. Our author fails to call attention to the 
fact that this was the same emperor who decreed the dispersion of the 

Neoplatonists. One can not refrain from the thought that possibly the 

(1) BERTHELOT, Collection, p. 107 ff. 

(2) BSRTHELOT, Collection. p. 228 ff. 
(3) e. g. KatptKUV, KuptKUjv, KEpIKWV, KYpUKbUV and |HEpIKXJV. 

(4) BERTHELOT, Collection, p. 69-99, pars. 1-48. 
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character of OI,YMPIODOR'S letter was sufficient cause for the emperor's 
indignation. 

With the last important writer, STEPHANOS, alchemy is shown to 
have so far disappeared from the every-day life of man in the viith 
century that this writer and so-called alchemist, as Professor of Phi- 

losophy at Constantinople, actually delivered his series of irpaEEtg or 
lectures to students in the University on the philosophical and ethical 

bearing of alchemy ! 
This study of the writers of the Gnostic-Neoplatonic period is all 

quite new and a most valuable exegesis on a section of history here- 
tofore very dimly understood. 

The book closes with a few notices on minor authors succeeding 
STEPHANOS. 

(Amherst, Mass.). A. J. HOPKINS. 

Henri Cordier. - Histoire generale de la Chine et de ses relations avec 

les pays etrangers depuis les temps les plus anciens jusqu'a la 

chute de la dynastie mandchoue, 4 vol., 1863 p. Vol. I-III, 1920; 
Vol. IV, 1921. Paris, PAUL GEUTHNER. [100 fr.] 

Apres l'avoir bien longtemps attendue, nous avons enfin entre les 
mains cette oeuvre monumentale qui marque le point culminant d'une 

longue carriere devouee tout entiere i l'histoire de l'Extreme-0rient. 
Ces quatre volumes imprimes sous une forme tres compacte sont le 
fruit d'une erudition enorme. Ils nous offrent une histoire de la Chine 

qui est de beaucoup la plus complete et la plus fiddle que nous ayons et 

qui sans doute ne sera pas (letronee d'ici longtemps. I1 faut avouer 
toutefois que si ce recit est exact, il manque d'inspiration. Ce n'est pas 
une oeuvre litteraire. 11 e,t bien rare que l'auteur s'enthousiasme ou se 
deride; il ne nous emeut jamais. A force d'etudier les annalistes chinois, 
il semble que CORDIEi ait contracte leurs habitudes mentales, et 
ses annales sont a peu pres aussi monotones que les leurs. Je ne veux 

pas dire qu'il soit aussi denue qu'eux du sens de la perspective. Au 

contraire, il se rend bien compte de l'importance relative des 6vene- 
ments, mais son recit ne met pas suffisamment en relief les faits decisifs. 
On m'objectera qu'une histoire anssi longue que celle des vingt-deux 
dynasties chinoises doit necessairement devenir un peu monotone: il 
doit s'y trouver bien des repetitions apparentes. Sans doute; et il fau- 
drait avoir l'ame et le talent d'un grand artiste pour peindre cette fres- 

que avec beaute sans compromettre son exactitude. Un ecrivain de race 
aurait mis de la couleur et du relief, - sans aucun delayage. I1 aurait 
su gagner et garder notre attention; il aurait touche notre sensibilit6 
aux endroits pathetiques, - et ceux-ci ne manquent point. Qu'on me 
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